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The overall presentation was focused to provide, for the Verification, Validation, 
and Accreditation (VV&A) session audience, a snapshot review of the Exploration Space 
Mission Directorate’s (ESMD) investigation into implementation of a modeling and 
simulation (M&S) VV&A program. The presentation provides some legacy ESMD 
reference material, including information on the then-current organizational structure, 
and M&S (Simulation Based Acquisition (SBA)) focus contained therein, to provide a 
context for the proposed M&S VV&A approach. This reference material briefly 
highlights the SBA goals and objectives, and outlines FY05 M&S development and 
implementation consistent with the Subjective Assessment, Constructive Assessment, 
Operator-in-the-Loop Assessment, Hardware-in-the-Loop Assessment, and In Service 
Operations Assessment M&S construct, the NASA Exploration Information Ontology 
Model (NExIOM) data model, and integration with the Windchill-based Integrated 
Collaborative Environment (ICE). The presentation then addresses the ESMD team’s 
initial conclusions regarding an M&S VV&A program, summarizes the general VV&A 
implementation approach anticipated, and outlines some of the recognized VV&A 
program challenges, all within a broader context of the overarching Integrated Modeling 
and Simulation (IM&S) environment at both the ESMD and Agency (NASA) levels. The 
presentation concludes with a status on the current M&S organization’s progress to date 
relative to the recommended IM&S implementation activity. 
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Key Elements of the Nation’s Vision 
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Requirements and Technology 
Investment Flow 



Constellation Program Acquisition 
Strategy Overview (Notional) 
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Critical • Lunar • CEV Tests • Other Events 

Milestones: - 2008 Orbit - 2008 1 st Flight Demo - 2015 Jupiter Icy Moon 

- 2009 Land - 201 1 1 st Unmanned Fit Orbiter (JIMO) 

- 2014 1 st Crewed Fit - 2015 Prometheus Demo 


CEV Spiral Development Roadmap 




■5 • 

I 5 


0 

E 

0 

O 


o 

c 


0 ) *-* 

> o 

C c 

og< 
■; 0 > 
TO **- O 
O ° c 
.2 +- <D 

Q. C O) 
x ® < 
W £ -o 

5 -2 S 

0 0 O 

£- +* fc- 

o CO dq 

.. ■■ • - 

>25 

iu o < 

O (/) QQ 


CT) 


MS: Milestone 

ICD: Initial Capabilities Document 
CDD: Capability Development Document 
CPD: Capability Production Document 
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User Impact - Space Shuttle Columbia 
(Engineering application) 
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16. Separate cargo from crew as soon as practical to support ISS; acquire crew transport to ISS after Shuttle 
retirement 

17. Pursue international participation 

18. Pursue commercial opportunity for transportation and other services 


Simulation Based Acquisition (SBA) 
Status - 3-16-2005 
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Exploration Systems Mission Directorate (ESMD) 
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Controls changes to the M&S 


Integrated Modeling and Simulation Lessons 

Learned (Cont’d) 
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So Why Do W&A? 
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Overarching W&A Realities 




Q> 

(0 

C 

l ^ 

&| 

® §■ 

« i 

o =5 

z s 

C tj 
CB £ 

.2 2 

it: c 

§> ° 

■ 35 ? 

CB * 

0 ) 0 s 

c 2 

© § 
co 9, 

fl) Q) 

N 

1° 

4-* o 

<0 S 

+2 jc 


0 

E 

© 

a 

.i o> 


CO 

■E ts 

c 




jS 


a 

& 

§ 

o> 


O c 

*■ .2 

a> 

E. to 
m a> 

c % 

O c 

■— tn 

+2 C 
(0 Q) 

^ °: 

® t: 

o a 

o 5> 

< * 

TJ 3 
= % 
2 w 

o 2 

“ § 
Q 

■o 
§ 

& 

i 

tn 

§ 


CB 

"O 

■ ■H 

"5 


r 

< 

© 


o id 


O 

Sg ^ 

Q P 


0) 

© 


~o 

0) 


<0 

c 

o 


O <2 
© ^ 


CO 

© *t 
£ © 

H Q. U. 


c 

o 


O 

® s 

CB 
CB 


CB 

"D 

to 

O 


o> <zr 

.5 * 

Q. 


<t5 

.g 

' 4 m 

,to 

Uj 


<M 

© 


(0 

O — § 

r W i 

o E ■§ 

■■g 2 § 

8 g>* 


o 

<n 

a 


Q, i 4 J 

a 1 " 
re c _ 
■d .2 S 

C IH QS 

« .<2 -3 

Eg.* 

So? 

C CB CO 

g- c -g 

O ■— C 
O £ * 

> i 42 
© > ~ 
"D (j) 


CO .Q 
Od CB 


_© g 


<D 


Q) 


2=5 | 

75 2 e 
o w 
'Z > 

2 ^ _ 
CO CB to 
© 


Q> 


CO 

© 


© 

© 

© 

CO 

© 


0 ) © 


X z o: 


a 

co 

© 

TJ 


© 

> 

© 

3 

o 


CM 


User Impact - Patriot 
(Test & Evaluation application) 
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User Impact - MV-22 Osprey Tiltrotor 
(Training application) 
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Summarized: with a W&A Presentation Wrap-up 
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